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A need to go natural. New evidence shows chemicals in hair dyes may con-
tribute to miscarriages and cancer.
chemical services performed per week, the
use of formaldehyde-based disinfectants,
and work in salons where nail sculpturing
was performed by other employees.
The study, conducted by Esther John,
an associate professor of epidemiology at
Stanford University School of Medicine,
and David A. Savitz and Carl M. Shy, pro-
fessors of epidemiology at the School of
Public Health of the University of North
Carolina at Chapel Hill, is the first to
examine the relationship between specific
occupational exposures in cosmetology and
the risk ofspontaneous abortion. "Cosme-
tology, a predominantly female occupation
comprising over half a million women in
the United States, has received little atten-
tion with regard to potential adverse repro-
ductive outcomes," stated the researchers
in a paper published in the March 1994
issue ofEpidemiology.
Because cosmetology involves exposure
to chemical mixtures from multiple
sources, it is difficult to identify effects
associated with specific chemical agents,
according to the authors. Exposure to the
solvents found in many cosmetics has been
linked to spontaneous abortion in occupa-
tions other than cosmetology, yet uncer-
tainties remain about the toxic effects of
specific solvents on the fetus.
Although chemicals in hair dyes have
been found to cause detrimental effects on
health, the Stanford study found that the
risk of spontaneous abortion did not
increase with the number ofhair dyes per-
formed per week. Those who use hair dyes,
however, do have increased risks of devel-
oping cancers. It is estimated that about
30-60% ofpeople in the United States use
some kind ofpermanent or temporary hair
dye. Because some dye products contain
chemicals that are mutagenic and carcino-
genic to animals, there has been concern
about the effects on human health, espe-
cially because hair dyes are absorbed
through the skin during application.
Recent studies show
that although hair
dyes do not pose sig-
nificant health risks
to most users, those
who use hair dyes fre-
quently for a long









black hair dye for
more than 20 years
had a slightly in-
creased risk of dying from non-Hodgkin's
lymphoma and multiple myeloma. Research-
ers surveyed 573,369 women who com-
pleted questionnaires about their use of
permanent hair dye. Surprisingly, women
who dyed their hair showed a slightly
reduced risk overall ofdying ofcancer than
women who never used dyes. This study
was published in the 2 February 1994 issue
of the Journal ofthe National Cancer
Institute.
A similar study conducted by Anastasia
Tzonou and others at the Harvard School
of Public Health suggested that the use of
hair dyes may increase the risk of ovarian
cancer. The study revealed that women
who used hair dye five or more times a
year had twice the risk of nonusers of
developing ovarian cancer. Another study,
conducted in the late 1980s by Dale
Sander and colleagues at NIEHS, com-
pared a group ofleukemia patients to peo-
ple without the disease. Sander found that
the use ofpermanent and semi-permanent
dyes for 16 years or more increased peo-
ple's risk for developing leukemia."We
found risks associated with dark and
blonde dyes," she said. The results were
revealed in a presentation, but the study
has not yet been published.
The NCI concludes that because stud-
ies ofthe risks ofhair dye are inconclusive,
no recommendations to limit use can be
made. Further research is needed to estab-
lish the safety ofhair dyes.
FETAX for Neurotox
Scientists of the National Toxicology
Program are looking once again to tadpoles
for help in screening chemicals that may be
harmful to humans. Although the FETAX
(frog embryo teratogenesis assay: Xenopus)
system, using the South African clawed frog
Xenopus laevis, has been used since the early
1970s to assess morphological defects caused
by chemical exposure, researchers now hope
to use this system to examine alterations in
the developing nervous system.
According to Jean Harry, a toxicologist
at NIEHS and project officer of the intera-
gency agreement between NTP and the U.S.
Army under which the research is being con-
ducted, a goal of the program is to identify
subtle changes in function and interactions
between cells that are critical for normal
development in response to doses of chemi-
cals too low to cause gross morphological
changes. Harry says that the Xenopus frog
embryo offers the possibility of using the
developing nervous system "to target bad
actors" by enabling scientists to identify
which chemicals they should evaluate for
noncancer endpoints.
Scientists believe several characteristics
make these tadpoles ideally suited for this
type ofresearch: the system is simple, and a
great deal of information is available on the
biology ofthe developmental process; the in
vivopreparation allows for repeated measures
on the same animal during development,
exposure, and recovery; absorption ofdilute
solutions is prompt, and concentrations of
neurotoxicants in the nervous system rise
rapidy; and, most importantly, many mecha-
nisms critical in the functioning of the
Xenopus nervous system are similar to those
for mammals.
Researchers first began considering the
Xenopus tadpole as a model system for per-
turbations to the developing nervous system
when it was shown that hexachlorophene
toxicity on the myelin oftadpoles is compa-
rable to the pattern of pathology seen in
mammalian nervous systems. Hexachlor-
ophene, a chemical present in an antibacteri-
al solution used to wash newborn babies, was
shown to cause similar neurological prob-
lems in some children. According to Harry,
basic components of the nervous system
such as myelin are phylogenetically main-
tained "so aperturbation in the Xenopusmay
also be a target site in mammals."
The project will use fluorescent dyes in
transparent albino embryos to visualize
structural components of the nervous sys-
tem, major nerve tracts and brain regions,
and cellular interactions on the basis of
membrane potential. NTP scientists plan to
conduct assay tests on 14 chemicals that
have already been tested under the NTP for
teratogenesis, among them pesticides, glycol
ethers, and boric acid, ofwhich some have
tested positive, some negative, and some
inconclusive for morphological effects at
high doses. Preliminary results from these
studies should be published within the next
year.
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